Over a 17 year period, 1975-91, 10 children were managed who had sinusitis-induced subdural or extradural empyema. Their ages ranged from 6 to 14 years, with a mean of 11 years. All presented with worsening headaches, fever, vomiting, all had neurological abnormalities, and all had symptoms or signs suggestive of sinusitis. Initial computed tomography gave normal results in five cases and the empyema was diagnosed on the second or third scan. All patients had symptoms for at least one to two weeks before the diagnosis was made. 
Subdural or extradural pyogenic collections most commonly arise by direct extension of infection from meningitis or the sinuses. Subdural empyema secondary to bacterial meningitis tends to occur in small infants,1 and is usually recognised clinically, readily diagnosed by computed tomography, and managed relatively early. Subdural or extradural empyema secondary to sinusitis, so called 'sinusitis-induced' empyema,2 occurs in older children and is responsible for 50-70% of all subdural empyemas. 1 3 The clinical presentation of sinusitis-induced empyema is less well recognised and the diagnosis often delayed. Recent series of subdural empyema associated with sinusitis describe it as an illness predominantly of adolescent and young men, characterised by the rapid development of stupor, nuchal rigidity, seizures, and hemiparesis.2 4However the onset 7Table I Presenting charactenrstics ofchildren with sinusitis induced subdural 1  10  M  10  17   3  3  2  12  M  5  8  1  3  9  M  1  17  2  10  4  13  M  7  9   if   5  7  M  6  25  2  21  6  12  F  14  14  1  7  13  F  5  9  2  3  8  6  F  12  12   if   9  14  M  1  12  1  10  14  M  14  18  2  4 *Duration of symptoms up to presenatation at first hospital (local or teaching). tDuration of symptoms from onset to diagnosis, that is 'plus time in hospital before diagnosis made.
fBrain scan (before the availability of computed tomography).
Results
Over the period 1975-91 a total of 10 children were found to have had sinusitis-induced subdural or extradural empyemas. Seven children had a subdural empyema, two had a extradural empyema, and one child had both.
PRESENTATION
The age range of the children with sinusitisinduced empyemas was 6 to 14 years (mean 11 years). Seven were over 9 years and seven were boys. Their symptoms, presentation, and findings are shown in tables 1 and 2. At admission, all 10 children complained of headache, nine had fever, eight had some neurological signs and the remaining two were lethargic. Two children were admitted 24 hours after sudden onset of fever, headache, seizures, and abnormal behaviour. Both also had periorbital swelling. They remained at a local hospital for a week, with an uncertain diagnosis. In both cases two weeks elapsed before the subdural empyema was diagnosed. Despite the initial speed of onset of symptoms, they did not progress over this time. One child had pustules that appeared over the forehead and another, with a bulging swelling of his forehead, had a true Pott's puffy tumour.
All 10 children had some symptoms or signs by admission, which could be attributed to acute bacterial sinusitis, but rarely recognised as such, that is tenderness or pain over the sinuses, purulent nasal discharge, or periorbital swelling. Only one child was diagnosed clinically as having sinusitis. She was admitted for treatment of this. In four children no mention of the sinuses was made on admission. Skelton, Maixner, Isaacs OUTCOME There were no deaths. Seven children had no residual neurological sequelae on discharge from hospital. Two children had persistent epilepsy, one of whom had hydrocephalus. Two children had hemiparesis, which resolved in six to 12 weeks (table 3) .
Discussion
The age and sex distribution of our patients was similar to previous studies, confirming sinusitisinduced subdural empyema to be a condition mainly of adolescent children, with boys predominating over girls by about 3:1.
The severity of the presenting symptoms in our children varied, but they were quite consistent in their nature. Wald et al described the characteristic signs and symptoms of sinusitisinduced empyema by dividing them into four groups: those due to pansinusitis (mild headache, pyrexia), raised intracranial pressure (worsening headache, intractable vomiting, deteriorating consciousness), meningeal irritation (neck stiffness), and focal neurological deficits.5 She also suggested that extradural empyemas cause less cortical involvement and less impairment of consciousness than subdural empyemas.
The majority of our children had had symptoms for one to two weeks before presentation, initially those of simple sinusitis, that is fever, mild headache and malaise, although they were often not recognised as such, and usually treated non-specifically with oral antibiotics by the family doctor. Symptoms usually progressed over the second week as signs of raised intracranial pressure developed, that is worsening headache, vomiting, seizures, and lethargy. Seizures, behavioural changes, and periorbital swelling usually precipitated hospital admission. Only two of our patients showed signs of meningeal irritation. Neurological signs were present in seven children. If lethargy and abnormal behaviour are also included, then all our patients had some clear neurological abnormality on admission. Indications of a more terminal illness, such as coma and cerebral herniation, were not seen in any of our children, although three had a hemiparesis, which Wald et al describe as a late sign. 5 Diagnosis took between one and three weeks from the onset of symptoms in all children, due to a combination of a delay in presentation to hospital, and delay in recognition at this hospital or the referring one. Sinusitis was evident on initial scan or radiograph in all cases, but in five cases the initial computed tomogram did not show empyema. A collection took one to two weeks to show with repeated scanning. It is uncertain whether the empyema developed later or whether a small early collection was missed on the initial scan. Early or small collections may be missed for a variety of reasons. In previous years early abscesses were less often established with the poor scanning quality and slow scan times of the first computed tomography machines, without high quality resolution capabilities. Interpreter errors of more subtle findings may occur. Early suppuration is isodense, but other changes may help such as 'mass effect' from associated cerebral oedema. The outlook in our small series was good. There were no deaths compared with a reported mortality of 18-40%.1 3 8 Residual neurological sequelae were uncommon, occurring in only three of our children, and resolving with time in two.
Subdural empyemas will usually present to general paediatricians. Because the initial symptoms can be non-specific, the diagnosis can easily be overlooked and correct treatment delayed. Clinical suspicion of subdural empyemas should be highest in young adolescent children with a pyrexia of unknown origin that is associated with any neurological abnormality and symptoms or signs suggestive of sinusitis. Evidence from radiography or computed tomography of sinusitis should prompt repeated scanning of the head over the next few weeks until symptoms resolve or a diagnosis is made. Early diagnosis, treatment, and awareness of this rare but important condition are the mainstay of successful outcome.
